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Elephants typically have very strong social bonds, and social interactions can include 
affiliative, agonistic, or ambiguous behaviors. The social interactions and dominance hierarchy 
between individuals of a herd depend upon many factors, including maternal lineage, age, and 
sex. This study was designed to determine how social behaviors among a herd of captive 
African elephants varied throughout the day and to establish if the frequency of social 
interactions and age class were correlated. The study also aimed to determine if handler 
perceptions of elephant personality were an accurate predictor of the type and frequency of 
social behaviors observed, in addition to the factors stated above. The research was performed 
at the African Elephant Research Unit at Knysna Elephant Park (KEP) in South Africa. The herd 
included 7 elephants in 3 age groups: juvenile (0-10 years), young adult (11-20 years), and adult 
(20+ years). Continuous, all-occurrence sampling of pre-determined affiliative, agonistic, and 
ambiguous social behaviors was performed for a total of 90.4 hours within a seven-week 
period. Results indicated that there was a statistically higher rate of affiliative, agonistic, and 
total social behaviors initiated during mid-morning than during mid-afternoon, but no statistical 
difference in ambiguous social behaviors initiated throughout the day.  Additionally, elephant 
handlers were individually surveyed regarding perceptions of each elephant’s personality traits, 
including qualities of dominance, activity level, boldness, confidence, curiosity, sociability, and 
aggressiveness.  This characterization was compared to the previously recorded elephant social 
behaviors, and results indicated that there was a strong positive correlation between observed 
agonistic rate of social behavior and rated activity levels. Results are intended to influence the 





 In the wild, African elephants (Loxodonta africana) live in family groupings of a dozen or 
more individuals, consisting of related females and young males (Shulte 2006).  The oldest 
female in the family acts as the matriarch, and guides the other adults and offspring in daily life 
and in times of hardship (McComb et. al 2001).  Once males reach young adulthood, between 9 
and 18 years of age, they leave the family herd to roam with bachelor herds of mature bulls, 
while females remain with the herd through maturity (Vidya & Sukumar 2005). 
Elephants typically have very strong social bonds within and among these family groups 
(Moss & Poole 1983).  Individuals interact often within groups, and do so particularly through 
play behaviors between all ages.  Chasing, mounting, wrestling, and sparring are all considered 
to be part of play behavior (Lee 1986).  When closely bonded elephants are separated and 
reunited, even for brief periods of time, they display very intense greeting ceremonies, which 
involve lots of trunk interactions, vocalizations, urination, defecation, and secretion from their 
temporal glands (Moss & Poole 1983).  Young adult females rely on older adults to learn 
mothering skills and often help to care for the other younger calves (Douglas-Hamilton 1972).   
Affiliative (friendly) social interactions, such as one elephant touching its trunk to 
another, occur mostly between mother and offspring or between calves, and peak during the 
early morning, mid-afternoon, and early evening hours (Horback et. al, 2014).  Along with 
affiliative interactions, less frequent agonistic (hostile) interactions do occur, through playful, 
competitive, or dominant displays of aggression (Douglas-Hamilton 1972).  Agonistic behaviors, 
such as one elephant charging at another, are typically performed by older adults to assert their 
dominance (Lee 1986), or between young calves or juveniles (Horback et. al, 2014).  As 
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elephants mature, males more frequently perform agonistic social behaviors than do females 
(Douglas-Hamilton 1972). Agonistic social interactions between any age and sex class occur 
most often in the early morning and late evening hours (Horback et. al 2014).   
The social interactions and dominance hierarchy between individuals of a herd depend 
upon many factors, including maternal lineage, age, sex, and personality traits of the elephants, 
or, in other words, the characteristics that each elephant portrays.  A personality is made up of 
qualities such as leadership, playfulness, gentleness, popularity, and predictability of each 
elephant (Lee & Moss 2012).  In previous studies, human evaluation of these elephant 
personality traits indicated that the presence of certain traits was predictive of social behaviors 
of wild and captive African elephants in America (Lee & Moss 2012; Freeman et al. 2010).  In 
other words, elephants of certain personality types could be predicted to interact with other 
elephants in certain patterns.  Since elephant behavior is deeply rooted in sociality, the overall 
dynamic of a herd would be dependent upon the personalities of individual elephants in the 
herd.   
Captive elephant herds usually consist of fewer, unrelated elephants, with a skew 
towards older adults (Shulte 2000).  Even if there is not a matriarch, the herd typically still has a 
dominance hierarchy based on size, age, temperament, and experience of each elephant 
(Shulte 2006).  
A majority of the published information on African elephant social behavior focuses on 
wild elephants. However, there is an increasing number of African elephants being managed in 
captivity worldwide. The reasons for this increase are varied and include conservation efforts 
for specific populations and protective measures for the species and individual elephants.  
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Therefore, it is essential to understand captive elephant social behavior and personality, which 
both affect herd dynamics, in order to provide the best understanding and care for captive 
herds. 
 In this study, the two main questions asked in relationship to the social behaviors of an 
artificially structured herd of captive elephants were as follows:  
1. How do social behaviors among captive elephants vary throughout the day on a fine 
time scale, and how is this variation related to age? 
2. Are handler perceptions of elephant personality an accurate predictor of social 
behavior? 
It was hypothesized that the rates of socializing across all ages would be greatest in the 
morning and evening hours and that juvenile elephants would have higher rates of affiliative 
play interactions throughout the day than the young adult and adult elephants, as was found by 
Horback et al. (2014).  In addition, it was also hypothesized that there would be a strong 
positive correlation between the elephant handlers’ ratings of reported behavioral tendencies 
and the frequency and type of observed social behaviors of the captive elephants. 
Methods 
Research Site and Subjects 
My research took place in Harkerville, South Africa, with the African Elephant Research 
Unit (AERU) at Knysna Elephant Park (KEP).   The role of AERU is to conduct behavioral and 
physiological research to influence the best management of captive elephants.  The research 
herd was made up of: two adult females (Sally, age 26 years, and Nandi, 23), two young adult 
females (Thandi, 12, and Keisha, 12), two juvenile males (Shungu, 9, and Mashudu, 8), and one 
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juvenile female (Thato, 8).  During the day, the elephants had controlled free roam of the park, 
such that they were free to wander and eat what they wanted to, but the handlers prevented 
them from going into areas where they may have jeopardized the safety of researchers, 
tourists, and the park boundaries.  The elephants interacted with tourists, researchers, 
volunteers, and handlers between hours 7:30 and 17:30.  From 7:30-9:00 and 16:00-17:30 
hours, the elephants participated in tourist rides and specific interactions.  Thus, data was 
collected between 9:00 and 16:00 hours when the herd was free roaming.   
Data Collection 
 Herd Observation 
During data collection, the herd was observed by following the elephants on foot, 
without disturbing them, always accompanied by a trained elephant handler. To maintain 
consistency with AERU’s previous research methods, I used a continuous, all-occurrence 
sampling method (Appendix 1).  All affiliative, agonistic, and ambiguous social interactions 
within the research herd during each observation session were recorded (See full list of 
affiliative, agonistic, and ambiguous behaviors in Appendix 2).  Ambiguous behaviors can be 
either affiliative or agonistic, depending on the circumstances of the interaction, and are not 
easily defined as friendly or hostile.  Ambiguous behaviors can be further categorized into 
spar/play behaviors and orientation behaviors.  It was also specified which elephants were 
involved in each interaction.  See the attached ethogram for a complete list of social behaviors 
recorded during this study, adapted from the African Elephant Research Unit’s elephant 
behavior ethogram (Appendix 3). For each observation session, the location in the park 
(Appendix 4), temperature (°C), wind speed (mph), weather conditions, tourist presence (% 
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time tourists were present in the field during a given hour), and elephants that were out of 
sight were also recorded.  All weather data was collected for Harkerville, South Africa from 
World Weather Online (2016). A video recorder was used to assist with data collection during 
periods of intense social activity in order to provide redundancy in data collection and ensure 
no inaccurate data were recorded. 
Observations were made 4 days per week, between June 16 and August 2, 2016 for a 
total of 90.4 hours (Appendix 6).  Time of observation was alternated between “Day A” and 
“Day B” observations.  Day A observations took place from approximately 9:00-11:00 and 
13:00-15:00 hours.  Day B observations took place from approximately 11:00-13:00 and 15:00-
16:00 hours.  This alternating pattern was implemented so that behaviors of the elephants at all 
times of day could be observed without having to observe for 7 consecutive hours.  See 
Appendix 7 for a complete calendar of observation dates and times. 
 Personality Survey 
The elephant handlers were surveyed regarding their perceptions of the elephants’ 
social behaviors and personality.  The handlers were from various African nations, including 
South Africa, Zimbabwe, and Malawi.  All were currently employed at KEP at the time of survey.  
Their total years of experience working with elephants ranged from 5 to 18 years. Since the 
survey was an extension of a previous, unpublished study (Rossman 2015), most handlers were 
surveyed in 2015.  Handlers that were newly employed at KEP since the 2015 administration of 
the survey were surveyed in 2016.  The survey included questions about dominance, activity 
levels, boldness, confidence, curiosity, sociability, and aggressiveness (Appendix 5) (Rossman 
2015).  It required each handler to rank the seven elephants in the herd from least fitting of 
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each personality trait to most fitting (Rossman 2015).  Because most of the handlers were not 
familiar with using ranking systems, especially to categorize the elephants, this system 
prevented the guides from ranking all the elephants equally or neutrally.  Each handler had a 
research assistant present to clarify any questions regarding the survey or rating system 
(Rossman 2015).   
Data Analysis 
Each elephant was considered an independent subject.  Analysis of variance (ANOVA) 
(SPSS 24.0; IBM Corp. 2016) was used to compare rates of affiliative, ambiguous, agonistic, and 
total social behaviors of all subjects to time of day.  A multiple regression (SPSS 24.0; IBM Corp. 
2016) was run to determine if covariates (wind speed, temperature, and tourist presence) 
correlated with total social, agonistic, affiliative, or ambiguous rates of behavior.  A correlation 
test (SPSS 24.0; IBM Corp. 2016) was used to determine if the rates of total social, agonistic, 
affiliative, or ambiguous social behaviors were correlated with any of the personality types on 
the handler elephant personality survey.  A correlation test (SPSS 24.0; IBM Corp. 2016) was 
also used to determine if the rates of social behavior initiated by any individual subjects were 
correlated.  Differences in any social behavior rates between age groups could not be 
statistically analyzed due to small group samples sizes (juvenile n=3, young adult n=2, adult 
n=2), but trends were noted. 
Results 
Observational Social Behavior Results 
Mean rates of total social behavior can be found in Table 1. There was a statistically 
significant difference in rate of all social behaviors between hours of the day as determined by 
Jeffrey 10 
 
one-way ANOVA (F(6,85)=2.975, p=0.011) (Figure 1).  A Tukey post hoc test revealed the total 
social behavior rate was significantly higher at hour 11:00 (1.10±0.67 behaviors/minute, 
p=0.003) compared to hour 14:00 (0.53±0.13 beh/min).  There was no significant difference in 
total social behavior rate between any other hours of the day.  Young adults displayed the 
highest daily average rates of total social behaviors initiated (0.129 beh/min), followed by 
adults (0.126 beh/min), and juveniles (0.097 beh/min) (Figure 1). 
Mean rates of agonistic social behavior can be found in Table 2. There was a significant 
difference in rate of agonistic social behaviors between hours of the day as determined by one-
way ANOVA (F(6,85)=4.420, p=0.001) (Figure 2).  A Tukey post hoc test revealed the agonistic 
social behavior rate was significantly higher at hour 11:00 (0.36±0.17 beh/min) compared to 
hours 9:00 (0.16±0.13 beh/min, p=0.002), 13:00 (0.20±0.09 beh/min, p=0.026), 14:00 
(0.13±0.071 beh/min p<0.001), and 15:00 (0.19±0.10 beh/min p=0.022).  There was no 
significant difference in agonistic social behavior rate between any other hours of the day.  
Young adults displayed the highest daily average rates of agonistic behaviors (0.041 
beh/minute), followed by adults (0.030 beh/min) and then juveniles (0.025 beh/min) (Figure 2).  
Mean rates of affiliative social behavior can be found in Table 3. There was a significant 
difference in rate of affiliative social behaviors between hours of the day as determined by one-
way ANOVA (F(6,85)=3.009, p=0.010) (Figure 3).  A Tukey post hoc test revealed the affiliative 
social behavior rate was significantly higher at hour 10:00 (0.289±0.15 beh/min, p=0.018) than 
hour 12:00 (0.12±0.071 beh/min).  There was no significant difference in affiliative social 
behavior rate between any other hours of the day.  Young adults displayed highest daily 
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average rates of affiliative behaviors (0.038 beh/min) followed by adults (0.029 beh/min), and 
then juveniles (0.023 beh/min) (Figure 3).  
Mean rates of ambiguous social behavior can be found in Table 4. There was no 
significant difference in rate of ambiguous social behaviors between any hours of the day as 
determined by one-way ANOVA (F(6,85)=1.454, p=0.204) (Figure 4).  Adults displayed the 
highest daily average rate of ambiguous behaviors initiated (0.066 beh/min), followed equally 
by young adults (0.050 beh/min) and juveniles (0.050 beh/min) (Figure 4). There was no 
significant difference in rate of orientation social behaviors between any hours of the day as 
determined by one-way ANOVA (F(6,85)=1.342, p=0.248). Adults displayed the highest daily 
average rates of orientation behaviors (0.065 beh/min), followed by young adults (0.048 
beh/min), and juveniles (0.045 beh/min) (Figure 5).  There was no significant difference in rate 
of spar/play social behaviors between any hours of the day as determined by one-way ANOVA 
(F(6,85)=1.852, p=0.099). Juvenile elephants displayed the highest daily average rates of play 
behaviors (0.004 beh/min), followed by young adults (0.003 beh/min), and adults (0.001 
beh/min) (Figure 6). 
There was a strong, significant positive correlation between the total social behavior 
rates of Shungu (juvenile male) and Mashudu (juvenile male) (r=0.707, n=104, p<0.001) as 
determined by a correlation test.  There were no other significant positive correlations between 
any other elephants in any type of social interaction.   
Total social behavior rate can be significantly predicted by a multiple regression analysis 
at α=0.05 level by wind speed (p=0.042) and tourist presence (p=0.020), but not by 
temperature (p=0.737), (F(3,88)=3.514, p=0.018, R2=0.107).  Agonistic social behavior rate can 
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be significantly predicted by a multiple regression analysis at α=0.05 level by tourist presence 
(p=0.011), but not temperature (p=0.842) or wind speed (p=0.168), (F(3,88)=2.916, p=0.039, 
R2=0.090).  Temperature (p=0.304), wind speed (p=0.579), and tourist presence (0.062) do not 
significantly predict rates of affiliative social behavior in a multiple regression analysis 
(F(3,88)=1.54, p=0.210, R2=0.050).  Ambiguous social behavior rates can be significantly 
predicted by multiple regression analysis at α=0.05 level by wind speed (p=0.018), but not 
temperature (p=0.863) or tourist presence (p=0.163), (F(3,88)=2.751, p=0.047, R2=0.086).   
Elephant Personality Survey Results 
Mean personality trait rankings can be found in Table 5. Personality trait rankings did 
not correlate with observed rates of social behavior, as were predicted, as determined by a 
Pearson correlation test.  Agonistic rates of behavior were not correlated with dominance 
personality ranking (r=0.288, n=7, p=0.532), boldness personality ranking (r=0.625, n=7, 
p=0.133), or aggressiveness personality ranking (r=0.554, n=7, p=0.197).  Affiliative rates of 
behavior were not correlated with sociability personality ranking (r=0.209, n=7, p=0.653) or 
with activity (r=0.166, n=7, p=0.722).  Total rates of social behavior were not correlated with 
dominance personality ranking (r=0.371, n=7, p=0.412), boldness (r=0.153, n=7, p=0.743), 
exploration (r=0.281, n=7, p=0.542), activity (r=0.599, n=7, p=0.155), sociability (r=0.451, n=7, 
p=0.310), or aggressiveness (r=0.662, n=7, p=0.136).  However, there was a strong, significant 
correlation between observed agonistic rates of behavior and ranking of activity levels in a 
correlation test (r=0.887, n=7, p=0.008).   
Additionally, there was an unexpected significantly positive correlation between the 
rates of agonistic social behaviors received from other elephants and the dominance (r=0.794, 
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n=7, p=0.033) and sociability (r=0.826, n=7, p=0.022) personality rankings of the receiver.  
There was also a significantly positive correlation between the rates of total social behaviors 
received and the activity rankings (r=0.771, n=7, p=0.042) and sociability rankings (r=0.896, n=7, 
p=0.006). 
In addition, there was a significant positive correlation between rankings of exploration, 
aggressiveness, and dominance.  The correlation between exploration and aggressiveness was 
r=0.876, n=7, p=0.010.  The correlation between exploration and dominance was r=0.806, n=7, 
p=0.029.  The correlation between dominance and aggressiveness was r=0.819, n=7, p=0.024.  
There were no significant correlations between any of the other personality trait rankings. 
Discussion 
In order to answer the central questions of this study regarding the variation of social 
behaviors among captive African elephants throughout the day and human perception of 
African elephant personality, the following hypotheses were made: 
1. Captive African elephants would interact socially the least during the midday 
hours; 
2. Juvenile African elephants would display the highest rates of affiliative play 
interactions, as compared to the young adult and adult African elephants; and 
3. Elephant handlers’ ratings of individual elephant personality would positively 




In the following paragraphs, I will discuss the results of this study in comparison to the 
hypotheses made above, and then draw conclusions about the social behavior of captive 
African elephants. 
Daily Social Behavior 
The hypothesis that rates of social behavior across all age groups of African elephants 
would be greatest in the morning and evening, and lowest in the afternoon was supported as 
far as the study allowed.  Total social behavior rates were highest at 11:00 and lowest at 14:00.  
However, because rates of social behavior were not measured before 9:00 or past 16:00, 
patterns of social behavior during early morning or evening hours could not be determined.  
Differences in the total social behavior rates throughout the day among all elephant age groups 
can be accounted for by differences in affiliative and agonistic social behavior rates.  The peak 
in total social behaviors at 11:00 can be explained by the mirroring peak in agonistic behaviors 
at the same time.  Additionally, the lowest rate of total social behaviors at 14:00 was mirrored 
by a significantly low rate of agonistic behaviors.  Affiliative social behavior rates shared a 
similar peak in the morning at 10:00 and low in the early afternoon at 12:00.   These patterns 
reflect previous studies, which have found that wild African elephants display increased rest 
and lower levels of activity during mid-day than in the morning or evening (Guy 1976; Wyatt & 
Eltringham 1974).  Wyatt & Eltringham attribute this period of afternoon rest to avoidance of 
activity during the warmest part of the day in order to conserve energy (1974). 
Ambiguous social behavior rates did not differ significantly throughout the day, most 
likely because the behaviors placed in this category were not all directly related, but rather 
could be either affiliative or agonistic depending on the interaction in which they were 
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displayed.  When further categorized into play/spar behaviors and orientation behaviors, in an 
attempt to remove some of this ambiguity, still no significant difference in behavior rates 
throughout the day were found, and therefore these behaviors would not significantly account 
for the difference in total social behavior rates throughout the day.  However, a similar, non-
significant trend was found, in which spar/play behaviors peaked at 11:00 and were lowest 
between 12:00 and 14:00, and in which orientation behaviors were highest at 11:00 and were 
lowest at 14:00.  Because sparring occurs most often between male African elephants (Poole & 
Granli 2011), and the sample size of male elephants in the study herd was extremely small 
(n=2), this could account for the especially low rates of play/spar behavior and resulting lack of 
significance.  Even so, this remains consistent with herds of wild African elephants, in which 
play behaviors make up just 3.7% of activities for juvenile elephants (Lee and Moss 2014). 
Although the sample sizes of each age group (juvenile, young adult, and adult) were too 
small to statistically analyze the difference in social behavior rates between them during the 
study, several trends can be noted.  The adult and young adult elephants displayed a higher 
rate of both agonistic and affiliative social behaviors throughout the day than the juvenile 
elephants.  The higher rate of agonistic behaviors performed by adults and young adults than 
by juveniles could be explained by the inclusion of dominance behaviors in the agonistic 
behavior ethogram.  Dominance in the hierarchy of a wild African elephant herd typically 
follows age and sex order: the oldest females rank highest in dominance and youngest males 
rank lowest (Vidya & Sukumar 2005). Because the dominance hierarchy is a form of social 
structure, and therefore requires the initiation of social interactions to maintain, this study data 
indicates that captive African elephants also maintain this similar dominance hierarchy.  In 
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regards to the pattern of affiliative behaviors, most friendly social interactions between 
elephants are between a mother and her calf (Horback et al. 2014).  In the study herd, the only 
mother-offspring pair of elephants were in the adult and young adult age groups.  The higher 
rate of affiliative behaviors performed by these age groups could be linked back to this 
maternal-offspring bond.  The juvenile elephants also displayed the lowest rates of overall 
ambiguous social behavior, except during the 11:00 hour.  This trend of the youngest elephants 
displaying the lowest rates of social behavior could be explained because typically most social 
interactions are initiated by adult female elephants, such as in displays of dominance, 
discipline, or mothering (Horback et al. 2014) and the social behavior rates in this study reflect 
the social interactions initiated by each elephant.  In contrast, to juveniles’ lower rates of 
affiliative, agonistic, and ambiguous social behavior throughout the day, juveniles were 
observed to initiate the highest rate of play or spar initiation, followed by young adults, and 
then adults.  This trend is consistent with the observation by Lee and Moss that total time spent 
playing decreases as wild elephants age (2014).   
Inherent to the nature of collecting data on living beings, there was no way to collect 
purely independent data points on the influence of one elephants’ behavior on another.  
Therefore, it was important to look at the influence of the elephants’ social behavior on others 
in the herd.  However, according to the data collected, the only strong, significant, positive 
correlation between social behaviors initiated by one individual on another was between the 
two juvenile male elephants for total social behavior rates (r=0.707, n=104, p<0.001).  This 
suggests that male juvenile elephants are more likely to interact with each other and more 
likely to influence each other’s social behaviors than any other female age group.  This agrees 
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with the idea that younger elephants, especially males, tend to play together and have a higher 
rate of interaction with peers than with other, non-mother elephants (Lee 1986). 
Covariates: Temperature, Wind Speed, Tourist Presence 
Although temperature had no effect on the rate of any type of social behavior among 
the elephants during this study, variation in wind speed did account for some variation in total 
social behaviors and ambiguous social behaviors.  Since data was only collected during the 
winter season with relatively little variation in temperature (ranging from 11.5°C to 29°C), the 
study would need to be repeated during the summer season in order to determine if a greater 
range in temperature does in fact affect social behavior rates.    Higher rates of social activity 
could be a method of staying warm during high wind speeds.  Many social behaviors, especially 
ambiguous behaviors such as play, spar, and orientation behaviors, require movement, and 
therefore may be a mechanism to keep warm during windy weather. However, further study 
into the relationship between weather changes and social behavior activity is needed to 
identify a conclusive explanation for this pattern. 
Tourist presence during data collection accounted for some variation in rates of total 
social behavior and agonistic social behavior.  This indicates that when tourists are present, the 
elephants are more likely to perform agonistic social interactions than in the absence of 
tourists.  When tourists are present, the visitors have the opportunity to feed fruit to the 
elephants.  During this feeding time, all seven elephants have the option to line up on one side 
of a barrier, and tourists can stand on the other side to offer them each fruit.  Since there is a 
limited quantity of fruit at each feeding opportunity, this situation creates competition 
between the elephants for the fruit, which often manifests into individuals directing agonistic 
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social behaviors toward each other.  When tourists are not in the field, the element of 
competition is removed from the elephants’ environment, since there is an abundance of grass, 
bark, and hay available, and therefore, there is less need for the elephants to initiate agonistic 
interactions.  Since the rate of agonistic behaviors are a component of the rate of total social 
behaviors performed, it is likely that the effect of tourist presence on total social behavior rates 
is reflective of the effect on agonistic behavior rates. However, more data regarding tourist 
volume, tourist interaction type, social behaviors performed, and the cause of the social 
behaviors during such tourist interactions would need to be collected in order to determine 
how exactly tourist presence affects agonistic social behavior rates.   
Elephant Personality Survey 
The hypothesis that the handler personality ratings would significantly correlate with 
specific observed social behaviors was not supported in full.  However, there was a statistically 
significant positive correlation between agonistic behavior rates initiated and handler rankings 
of activity levels.  This result indicates that elephants who perform more agonistic behaviors are 
perceived by the elephant handlers as more active.  Many agonistic behaviors, such as pushing, 
charging, displacing, barging, and chasing, do require the elephant performing the behavior to 
move, whereas many affiliative behaviors, such as trunk interactions, are stationary, which 
could justify this correlation.   
In contrast, there was also a significantly positive correlation between agonistic 
behavior received and perceived sociability and dominance.  It is possible that an elephant 
perceived as social is likely to receive agonistic behaviors if they approach or attempt to 
interact with another individual who does not want to interact and therefore reacts to the 
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approaching elephant agonistically.  Likewise, it is possible that an elephant perceived as 
dominant is expected to receive agonistic behaviors because of the behaviors, though not 
necessarily social behaviors, they initiate.  As was discussed earlier, at certain times of day, 
visitors can offer fruit to the elephants, and this creates a competitive environment.  It is likely 
that the most dominant elephants acquire the most fruit, and in reaction, other elephants 
attempt to compete for the food by directing agonistic behaviors, such as “trunk flicks”, “trunk 
hits”, “stealing fruit”, or “competing for fruit”, towards the dominant elephant.  These 
correlations between select perceived personality traits and behaviors received support the 
idea that each individual’s behaviors can affect the behaviors of other elephants in the herd. 
All handlers who completed the elephant personality survey were native of southern 
Africa, and therefore may have had different cultural understandings of the survey questions 
provided and the behaviors they based their responses on.  Although each survey question was 
carefully worded and a researcher was available to answer any clarifying questions, most 
survey participants were not previously familiar with the ranking system the survey forced 
them to categorize individual elephants and personality characteristics.  Additionally, most of 
the handlers were not familiar with analyzing and quantifying personality, as the survey asked 
them to do.  These measures may not have made up for the cultural differences between the 
survey participants and the researchers, thus resulting in some discrepancies between actual 
and predicted results.   
There was also an unexpected statistically significant positive correlation between 
exploration, aggressiveness, and dominance survey rankings.  Elephants that were ranked 
highly in one of these personality traits were also likely to be rated highly in the other two.  
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Similarly, Lee and Moss found that the grouping of certain personality traits together could 
predict a certain “typing” of wild African elephants (2012).  Elephants that were ranked highly 
in exhibiting effectiveness, confidence, security, and strength were considered to have a 
“leadership” type; those who scored highly in activity, curiosity, exploration, and play were 
considered “playful”; high rankings of gentleness, deference, and nonaggression were 
categorized as “gentle”; and elephants who ranked similarly in predictability, popularity, 
sensitivity, and non-solitary were considered to have “constancy” (Lee & Moss 2012).  This 
behavior typing is very similar to factor analysis, a technique developed to categorize human 
personality into five trait types: extraversion/introversion, friendliness/hostility, 
conscientiousness, neuroticism/emotional stability, and intellect; in humans, these traits 
ultimately contribute to particular behavioral responses (Digman 1990).  Although this study 
was unable to survey for all of these personality traits due to the restrictions of using an 
adaptation from a previous study (Rossman 2015) and because of the limitations of the guides’ 
understandings of quantitative analysis, it appears that groupings of particular personality traits 
can predict a certain overall behavior type in captive African elephants.  The example in this 
study indicates that exploration, aggressiveness, and dominance traits could make up a 
“dominant” personality type.  However, further data would need to be collected in order to 
confirm this pattern is true of other groupings of personality traits in elephants.  With further 
study, it is also possible that elephant personality could be categorized similarly to that of how 




The results of this study give insight into the best management practices for African 
elephants in captivity.  Since the elephants are most socially active during hour 11:00, it is 
important to allow for maximum social interactions at this time.  The first step towards 
achieving this could be to inform the elephant handlers of this pattern, since they work with the 
elephants daily.  The handlers have control over when and how tourists interact with the 
elephants, and may be able to at the very least inform visitors as to why the elephants may be 
more interested in interacting with each other than with people at certain times of day, 
specifically mid-morning. 
Additionally, it is important for a herd of captive African elephants to consist of a wide 
range of ages, ranging from juveniles to mature adults.  This allows younger elephants to learn 
discipline and social skills from the older members of the herd.  Since maternal-offspring bonds 
are exceptionally strong, it is important to prevent any separation of related adults and 
juveniles.  Maturing adult females can learn how to mother from unrelated juveniles in the 
herd, which offers another reason to maintain a wide age range of elephants together.  It is also 
beneficial for a captive herd to maintain multiple juveniles together, because when given a 
choice of which elephants to interact with, juveniles, specifically males, are more likely to 
initiate interactions with each other than with other age groups.   
According to the results of this study, further investigation into the personalities of 
African elephants is necessary.  Although there was no consistent pattern between handlers’ 
perceptions of individual elephant personalities and the social behaviors initiated by each 
elephant, the results of this survey did indicate that some elephants displayed a perceived 
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personality type consisting of aggressive, explorative, and dominant qualities.  It is therefore 
possible that further personality types exist, given the possibility of many more social qualities 
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Table 1a: Average rate of total social behavior per age group (behaviors/minute) 
Table 1b: Average rate of total social behavior per individual elephant (behaviors/minute) 
Hour Adult Young Adult Juvenile All Elephants
9 0.0231 0.0250 0.0241 0.0241
10 0.0284 0.0397 0.0274 0.0312
11 0.0486 0.0771 0.0358 0.0513
12 0.0299 0.0455 0.0312 0.0349
13 0.0280 0.0346 0.0263 0.0292
14 0.0196 0.0282 0.0136 0.0195
15 0.0347 0.0354 0.0178 0.0277
Average Rate of Agonistic Social Behavior per Age Group per Min
Table 2a: Average rate of agonistic social behaviors per age group (behaviors/minute) 
Hour of Day Keisha Mashudu Nandi Shungu Sally Thandi Thato
9 0.0126 0.0207 0.0145 0.0341 0.0317 0.0375 0.0174
10 0.0146 0.0200 0.0133 0.0336 0.0434 0.0647 0.0285
11 0.0236 0.0266 0.0264 0.0382 0.0708 0.1306 0.0426
12 0.0299 0.0169 0.0142 0.0467 0.0456 0.0612 0.0300
13 0.0157 0.0172 0.0110 0.0274 0.0450 0.0535 0.0343
14 0.0115 0.0162 0.0141 0.0137 0.0252 0.0449 0.0111
15 0.0073 0.0140 0.0126 0.0195 0.0568 0.0636 0.0199
16 0.0056 0.0139 0.0097 0.0595 0.0283 0.0275 0.0424
Average Rate of Agonistic Social Behavior per Elephant per Minute
Table 2b: Average rate of total social behavior per individual elephant (behaviors/minute) 
Hour of Day Adult Young Adult Juvenile All Elephants
9 0.096 0.121 0.106 0.108
10 0.148 0.140 0.108 0.129
11 0.169 0.185 0.133 0.158
12 0.139 0.118 0.091 0.112
13 0.118 0.116 0.090 0.105
14 0.088 0.095 0.063 0.079
15 0.121 0.129 0.091 0.110
Average Rate of Total Social Behavior per Age Group per Minute
Hour of Day Keisha Mashudu Nandi Shungu Sally Thandi Thato
9 0.097 0.093 0.105 0.095 0.087 0.145 0.131
10 0.074 0.110 0.149 0.081 0.147 0.205 0.133
11 0.104 0.155 0.163 0.096 0.176 0.267 0.148
12 0.076 0.078 0.144 0.093 0.134 0.159 0.102
13 0.064 0.079 0.121 0.061 0.115 0.168 0.130
14 0.037 0.054 0.096 0.053 0.079 0.154 0.082
15 0.054 0.104 0.116 0.053 0.126 0.203 0.114




Hour Adult Young Adult Juvenile All Elephants
9 0.020 0.036 0.026 0.027
10 0.047 0.050 0.032 0.041
11 0.036 0.053 0.027 0.037
12 0.023 0.019 0.013 0.017
13 0.024 0.034 0.016 0.023
14 0.025 0.033 0.014 0.023
15 0.027 0.041 0.030 0.032
Average Rate of Affiliative Social Behavior per Age Group per Minute
Table 3a: Average rate of affiliative social behaviors per age group (behaviors/minute) 
Hour of Day Adult Young Adult Juvenile All Elephants
9 0.054 0.060 0.056 0.057
10 0.072 0.050 0.049 0.056
11 0.085 0.056 0.070 0.070
12 0.086 0.053 0.047 0.060
13 0.066 0.047 0.048 0.053
14 0.043 0.034 0.035 0.037
15 0.059 0.053 0.043 0.050
Average Rate of Ambiguous Social Behavior per Age Group per Minute
Table 4a: Average rate of ambiguous social behaviors per age group (behaviors/minute) 
Hour of Day Keisha Mashudu Nandi Shungu Sally Thandi Thato
9 0.032 0.021 0.022 0.014 0.017 0.039 0.044
10 0.031 0.042 0.051 0.014 0.043 0.069 0.039
11 0.031 0.037 0.039 0.009 0.033 0.075 0.035
12 0.010 0.011 0.028 0.008 0.018 0.028 0.018
13 0.020 0.016 0.029 0.004 0.018 0.048 0.029
14 0.015 0.012 0.027 0.006 0.023 0.050 0.024
15 0.017 0.042 0.030 0.006 0.024 0.065 0.042
16 0.039 0.170 0.040 0.054 0.019 0.023 0.090
Average Rate of Affiliative Social Behavior per Elephant per Minute
Table 3b: Average rate of total social behavior per individual elephant (behaviors/minute) 
Hour of Day Keisha Mashudu Nandi Shungu Sally Thandi Thato
9 0.052 0.052 0.069 0.047 0.039 0.068 0.070
10 0.029 0.048 0.085 0.033 0.060 0.072 0.065
11 0.050 0.091 0.097 0.049 0.072 0.061 0.070
12 0.037 0.050 0.102 0.038 0.070 0.070 0.054
13 0.028 0.046 0.080 0.030 0.052 0.066 0.068
14 0.010 0.026 0.055 0.033 0.030 0.058 0.046
15 0.030 0.048 0.073 0.027 0.045 0.075 0.052
16 0.010 0.117 0.094 0.046 0.050 0.060 0.058
Average Rate of Ambiguous Social Behavior per Elephant per Minute






Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Sally (Female, Adult) 7.0 0.0 6.1 1.3 5.0 2.4 5.4 1.9 5.8 1.2 5.7 0.9
Nandi (Female, Adult) 5.7 0.5 2.4 1.9 3.8 2.3 3.4 1.7 3.8 1.8 4.8 1.1
Thandi (Female, Young Adult) 5.2 0.7 4.6 1.8 4.8 1.9 5.6 1.6 4.3 2.4 6.8 0.4
Keisha (Female, Young Adult) 3.8 0.7 3.4 1.7 4.2 2.1 2.3 1.6 3.3 2.4 3.0 1.2
Mashudu (Male, Juvenile) 2.8 0.6 4.4 1.6 3.9 1.7 3.7 1.6 3.1 1.2 4.0 1.1
Shungu (Male, Juvenile) 1.6 0.6 4.1 2.0 3.5 1.8 4.4 1.9 2.9 1.5 2.4 0.8
Thato (Female , Juvenile) 1.9 1.3 3.0 1.5 2.9 1.4 3.2 1.3 4.8 1.5 1.2 0.4
Dominance Boldness Exploration Activity Sociability Aggressiveness




Figure 1: Average rate of total social behaviors during each hour of the day for adult, young adult, and juvenile age 
groups. 







Figure 3: Average rate of affiliative social behaviors during each hour of the day for adult, young adult, and juvenile age 
groups. 
Figure 4: Average rate of ambiguous social behaviors during each hour of the day for adult, young adult, and 




Figure 5: Average rate of orientation (ambiguous) social behaviors during each hour of the day for adult, young 
adult, and juvenile age groups. 
Figure 6: Average rate of play/spar (ambiguous) social behaviors during each hour of the day for adult, young adult, 
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Appendix 2: Categorization of affiliative, agonistic, and ambiguous behaviors (African Elephant Research Unit 2016). 
Affiliative Agonistic Ambiguous
Whole body behaviours Whole body behaviours Whole body behaviours
Lean on an elephant Push Approach (orientation)
Body rub on an elephant Barge Face (orientation)
Trunk behaviours Mock charge Follow (orientation)
Trunk out Chase Spar (spar/play)
Trunk over back Submit Back into 
Trunk over head Back off Head behaviours
Trunk to head Displace Head to (orientation)
Trunk to mouth Trunk behaviours Trunk behaviours
Trunk to ear Steal food Trunks entwined (spar/play)
Trunk to eye Trunk flick Tusk behaviours
Trunk to temporal gland Trunk hit Tusk to tusk (spar/play)
Trunk to trunk Compete for fruit
Trunk to tusk Head behaviours
Trunk to body Flap both ears
Trunk to leg Both ears pricked
Trunk to foot Head butt
Trunk to tail Head push
Head behaviours Tusk behaviours
Head rest Tusk to body







A Approach One elephant walks towards another, approaching within 2 body lengths
Push Push Push with the body (not head) to move another elephant from their location
Lean Lean on an elephant Lean body weight on the body of another individual while standing (not a push)
Body rub Body rub on an elephant Rub or scratch own body against another elephant for at least 2 seconds
Face Face Turn whole body and head towards another, taking at least 3 steps with hind legs
Back into Back into Intentionally walk backward into the body of another individual
Present Present Turn bum towards another's front end and back into them (sexual behaviour usually performed by a female to male)
Mount Mount Place front feet on the back of another elephant (sexual or dominance behaviour)
Barge Barge Run or charge at another and ram them forcefully
Mock charge Mock charge Run at an elephant or person with ears out, but stop at the last moment
Chase Chase Run or walk fast after a fleeing individual for at least 5 steps
Follow Follow Start walking or change direction to follow an elephant who walks away for at least 5 paces
Spar Spar Fight or play-fight with another elephant face to face, involving trunk-entwining, tusk contact, head pushing and twisting
Submit Submit Turn bum towards and head away from oncoming animal (submissive behaviour, not sexual)
Back off Back off Retreat from another by walking backwards away from them by at least 5 steps
Displace Displace
One elephant leaves its position to give way to another individual. May be done with an approach or dominance behaviour, 
eg. Push, T-flick.
LB Lower body Sit/lay down in submissive/sexual behavior
Trunk behaviours
T-out Trunk out Trunk extended outwards and held for at least 2 seconds towards an elephant
T-entwine Trunks entwined Trunk entwined with another's trunk for at least 2 seconds
T-steal Steal food Use trunk to take another elephant's food
T-flick Trunk flick Flick trunk forcefully towards another animal, but without making contact
T-hit Trunk hit Strike another elephant forcefully with trunk
T-compete Compete for fruit
Use trunk tip to push, pull or smack another elephant's trunk away from fruit while standing behind barrier (brief 
movement)
Trunk over back Trunk over back
Place the entire length of the trunk (not head) over another's back and hold position for at least 2 seconds (may be standing 
or walking together)
Trunk on head Trunk over head Place the entire length of the trunk (not head) over another's head and hold position for at least 2 seconds
T-head Trunk to head Trunk tip touches another's face or head
T-M Trunk to mouth Trunk tip touches or is placed in another's mouth for at least 2 seconds
T-ear Trunk to ear Trunk tip touches another's ear
T-eye Trunk to eye Trunk tip touches another's eye
T-TG (smell/touch) Trunk to temporal gland Trunk tip touches or hovers within 10cm of another's temporal gland or TG secretion (state whether smell or touch)
T-T Trunk to trunk Trunk tip touches another's trunk (not aggressively)
T-tusk Trunk to tusk Trunk tip touches another's tusk
T-body Trunk to body Trunk tip touches another's torso, back or bum (not anus or genitals)
T-leg Trunk to leg Trunk tip touches another's leg above the ankle
T-foot Trunk to foot Trunk tip touches another's foot below the ankle
T-G (smell/touch) Trunk to genitals Trunk tip touches or hovers within 10cm of female's vulva or male's penis (state whether smell or touch)
T-anus Trunk to anus Trunk tip touches another's anus
T-tail Trunk to tail Trunk tip touches another's tail
Head behaviours
Ear flap Flap both ears
Both ears moved forward and back, directed at something in front of the elephant (not part of the gentle flap associated 
with cooling)
Ears out Both ears pricked
Both ears pulled forward and held there for at least 5 seconds (not just flopping as the elephant leans forward, or opened by 
wind)
H to Head to Turn head towards another, without movement of hind legs
H butt Head butt Ram the head forcefully into another elephant, but without approaching at a run
H lean Head lean Lean the weight of the head (not trunk) on other animal, not a push
H push Head push Push with the head to displace another elephant from their location (not a forceful head-butt)
H rest Head rest Rest both head and trunk on the back of another for at least 5 seconds
H rub Head rub Rub or scratch own head against another elephant for at least 2 seconds
Tusk behaviours
Tusk to tusk Tusk to tusk Tusk makes contact with another's tusk (deliberate)
Tusk to body Tusk to body Tusks pushed into the front or side of another's body
Tusk to head Tusk to head Tusks pushed into another's head
Tusk to rear Tusk to bum Tusks pushed into another's bum
Leg behaviours
Kick Kick Deliberately kick another elephant with a foot
Tail behaviours
Tail hit Tail hit Deliberately strike a person or elephant with a fast slap of the tail
Vocal behaviours
Rumble Rumble Low amplitude vocal rumbling noise from the trunk or mouth
Trumpet Trumpet Loud high-pitched trumpeting sound from the trunk
Vocalise Vocalise Any pitched vocal noise that is not a rumble or trumpet (roar, squeal, bark etc)
Bodily functions
Streaming TG Streaming temporal gland
Liquid streaming or oozing from the temporal gland between the eye and ear, visible as a dark stain (record if it is there 
when you start)
Stream-H Streaming heavily Liquid streaming heavily from temporal gland: higher flow, thicker fluid, covers larger part of cheek
Data not available
OOS Out Of Sight The observer cannot see the elephant or its behaviour clearly
NR Not Recorded The observer was not able to record behaviour at this time




Appendix 4: Coordinated map of Knysna Elephant Park, South Africa (African Elephant Research Unit 2009) 
The total area of the park is approximately 0.3 square miles (200 acres).  Each grid on this map measures 












 Appendix 6: Total time recorded during entire sampling period for each hour of the day. 














Thursday, June 16, 2016 A 900-1100 1300-1500
Saturday, June 18, 2016 A 900-1100 1300-1500
Monday, June 20, 2016 A 900-1100 1300-1500
Tuesday, June 21, 2016 B 1100-1300 1500-1600
Thursday, June 23, 2016 B 1100-1300 1500-1600
Sunday, June 26, 2016 B 1100-1300 1500-1600
Monday, June 27, 2016 B 1100-1300 1500-1600
Tuesday, June 28, 2016 A 900-1100 1300-1500
Wednesday, June 29, 2016 B 1100-1300 1500-1600
Monday, July 4, 2016 A 900-1100 1300-1500
Tuesday, July 5, 2016 B 1100-1300 1500-1600
Thursday, July 7, 2016 A 900-1100 1300-1500
Saturday, July 9, 2016 B 1100-1300 1500-1600
Tuesday, July 12, 2016 A 900-1100 1300-1500
Wednesday, July 13, 2016 B 1100-1300 1500-1600
Thursday, July 14, 2016 B 1100-1300 1500-1600
Sunday, July 17, 2016 A 900-1100 1300-1500
Tuesday, July 19, 2016 A 900-1100 1300-1500
Wednesday, July 20, 2016 A 900-1100 1300-1500
Saturday, July 23, 2016 A 900-1100 1300-1500
Monday, July 25, 2016 B 1100-1300 1500-1600
Wednesday, July 27, 2016 A N/A 1300-1500
Thursday, July 28, 2016 A 900-1100 1300-1500
Saturday, July 30, 2016 B 1100-1300 1500-1600
Sunday, July 31, 2016 A 900-1100 1300-1500
Monday, August 1, 2016 B 1100-1300 1500-1600
Tuesday, August 2, 2016 A 900-1100 N/A
Appendix 7: Observation Calendar 
